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http://dx.doi.org/10.1016/j.pedneo.2
1875-9572/Copyright ª 2013, TaiwanHemoperitoneum in theneonate is uncommon.We report our experiencewith a neonatewho sud-
denly developed hemoperitoneum in late gestation. Ascites with right pleural effusion initially
suggested fetal hydrops. However, a decrease in hemoglobin with bloody ascites from the para-
centesis gave the impression of hemoperitoneum. Ultrasonography and computed tomography
showed no abnormality in the solid organs. Using 3-mm laparoscopic exploration, we found the
omental mass and excised it. It was histologically confirmed as a venous malformation. Venous
malformation of the omentumwith significant bleeding requiring exploration is a very rare condi-
tion in the neonate, but it should be considered as a cause of neonatal hemoperitoneum.
Copyright ª 2013, Taiwan Pediatric Association. Published by Elsevier Taiwan LLC. All rights
reserved.is accompanied by severe bleeding, which is rare. In this1. Introduction
Hemoperitoneum in the newborn is very rare; it tends to
occur following a traumatic delivery. The most commonly
involved organs are the liver, spleen, and adrenal glands.1,2
Exploration of hemoperitoneum is not performed, unless itt of Pediatric Surgery, Inje
35, Jwa-dong, Haeundae-gu,
(S.-H. Nam).
013.04.007
Pediatric Association. Published bpaper, we report our experience with a neonate who sud-
denly developed hemoperitoneum in late gestation. We
explored and excised a mass from the omentum that was
diagnosed as a venous malformation.2. Case Report
A 35-year old pregnant woman was referred for fetal
pleural effusion and massive ascites that had developed 1y Elsevier Taiwan LLC. All rights reserved
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had undergone prenatal care at another clinic. There were
no abnormal findings during pregnancy. The baby was born
at gestational age 37þ2 weeks with a birth weight of 3520 g.
The Apgar scores were 8 at 1 minute and 9 at 5 minutes.
The blood pressure was 61/44 mmHg, heart rate was 130
beats per minute, and respiration was 40 breaths per min-
ute. Laboratory findings showed a low hemoglobin level
(7.6 g/dL), a mean cell volume (MCV) of 107.7 fL, and a
reticulocyte count of 7.56%. The infantogram showed a
normal heart size with right pleural effusion and abundant
ascites. Ultrasonography at birth revealed that the liver,
kidney, adrenal glands, and spleen were normal and there
was no abnormal bowel wall thickening. The echo of the
ascites was anechoic. Assuming fetal hydrops, we evaluated
the cause of anemia. The Coombs’ test was negative. Two
days after birth, abdominal distension was aggravated. Par-
acentesis and thoracentesis were performed. The fluid was
bloody. Abdominal-pelvic computed tomography was con-
ducted to identify the focus of the intra-abdominal bleeding.
There was profuse hemoperitoneum, although there was no
active bleeding in the liver, spleen, adrenal glands, and
kidney. After the transfusion of one unit of packed red blood
cells (RBCs), the hemoglobin level increased to 11.3 g/dL.
Two days later, however, the hemoglobin level decreased
to 9.8 g/dL, and the patient’s abdominal circumference
increased. Four days after the infant’s birth, we decided to
perform a laparoscopic exploration.
A large amount of blood and blood clots in the abdominal
cavity was seen under the view of 3 mm laparoscopy. After
removing the blood clot, we found that the liver, spleen,
uterus, both ovaries, and the mesentery were normal.
Numerous blood clots were adhered to the omentum. After
extending the umbilical incision, we pulled out the omen-
tum, which contained a dark, blood-tinged mass without
active bleeding (Figure 1). The omentum was removed
because of the possibility of lymphangioma or hemangioma.
We cautiously checked the abdominal cavity and placed a
Jackson-Pratt drain in the pelvic cavity. The infant’s post-
operative recovery was uneventful. Two days after the
operation, she began milk feeding. The drain was removed
3 days after surgery. The omentum was histologicallyFigure 1 The omentum has a dark blood-tinged mass without
active bleeding.composed of numerous blood vessels that were filled with
blood. The blood vessels ranged from small venules to
medium-sized veins with a thin muscular wall. The adjacent
connective tissue showed extravasated blood cells and
hemosiderin deposition (Figure 2A). The endothelial cells
demonstrated positive immunostaining for normal endo-
thelial cell markers such as CD31, CD34, and factor VIII-
related antigen (Figure 2B). A marker for the lymphatic
endothelium, D2-40, showed negative staining. The endo-
thelial cells showed no GLUT-1 expression, which essen-
tially excluded the possibility of infantile hemangioma.
From these findings, we diagnosed the omental mass as a
venous malformation.3. Discussion
Hemoperitoneum is defined as an ascitic fluid with a red
blood cell count greater than 50,000/mm3. The causes of
hemoperitoneum in a neonate include birth trauma; iatro-
genic trauma from an umbilical vein catheter (UVC) or
umbilical artery catheter (UAC); and tumors such as hem-
angioma, lymphangioma, neuroblastoma, and lymphoma.2
Visceral organ injury secondary to birth trauma is the most
common cause of neonatal hemoperitoneum.3 Bleeding
most commonly originates from the liver. Bleeding origi-
nating from the liver is most common and splenic rupture
has also been reported secondary to vitamin K deficiency,
hemophilia, and cavernous hemangioma.2 Adrenal hemor-
rhage and rupture of the kidney are rare causes of massive
bleeding.1 However, bleeding from a peritoneal origin (e.g.,
the omentum, mesentery, and retroperitoneum) is possible
but rare in the neonate.
As demonstrated by our patient, many clinicians assume
that intra-abdominal fluid following the fetal period is ascites
and try to determine the cause of ascites when the baby’s
vital signs are stable without abdominal distension. We per-
formed a paracentesis because of worsening abdominal
distension and because the hemoglobin level was not
elevated after transfusion. Based on the re-evaluation of the
abdominal cavity, the solid organs were all intact and other
mass-forming lesions were absent. At that point, we believed
that the bleeding was from the omentum or the mesentery.
In patients with an uncertain pathology in the abdomen,
the laparoscope is very useful for a differential diagnosis. It
helps to survey the whole abdominal cavity with a magnified
view and to clean the abdomen with minimal scarring. By
using a 3-mm laparoscope, We could find out the omentum as
a bleeding focus and diagnose as a venousmalformation using
3 mm laparoscope.
Many clinicians confuse the terms “hemangioma” and
“vascular malformation.” After the establishment of the
International Society for the Study of Vascular Anomalies
(ISSVA) classification, hemangioma was distinguished from
vascular malformation.4 A hemangioma is the most common
benign tumor of infancy.5,6 The liver is the most commonly
affected organ, but hemangiomas have also been detected
in the spleen, adrenal gland, colon, retroperitoneum, and
mesentery.7,8 Ninety percent of hemangiomas have a
benign course, but 10% can develop complications such as
bleeding, heart failure, and coagulopathy.9,10 Vascular
malformations represent errors of vascular morphogenesis
Figure 2 (A) The omentum histologically is composed of multiple blood vessels of various sizes filled with blood. The adjacent
connective tissue shows extravasated blood with hemosiderin pigment and some inflammatory cells (H&E stain; magnification,
50). (B) The endothelial cells demonstrate positive immunostaining for CD31 (magnification, 200). H&E Z hematoxylin and
eosin.
424 S.-H. Nam et alcaused by a dysfunction in regulating embryogenesis and
vasculogenesis.5,11 A vascular malformation is named after
the affected vessel type (i.e., capillary malformation,
venous malformation, and lymphatic malformation).4,12
Venous malformations are not neoplastic, but they grow
proportionally without regressing. They can cause bleeding
and can obstruct vital structures.4
Duplex ultrasound and resonance imaging (MRI) are
helpful for diagnosis. Duplex ultrasound can identify the
anatomy of the feeding vessels. Venous malformations
appear as a hypoechoic or heterogeneous lesion.13 T2-
weighted MRI images show hyperintense channels contain-
ing septations.14 Treatment of venous malformations could
involve a complete surgical excision. If a complete excision
is impossible, sclerotherapy using ethanol, detergents, and
ethylcellulose-ethanol is recommended.
This patient is helpful in demonstrating the possibility of
hemoperitoneum in neonates. The omentum venous mal-
formation is a very rare disease and is difficult to diagnose
and differentiate from infantile hemangioma. The venous
malformation confined in omentum was able to be excised
completely, and should result in a favorable outcome for
the patient.
Neonatal hemoperitoneum from omental venous mal-
formation bleeding is a very rare event. Close observation
and properly timed exploration can lead to a good result.
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